Next Generation Science Standards

The National Research Council's (NRC) Framework describes a
vision of what it means to be proficient in science; it rests on a view
of science as both a body of knowledge and an evidence-

based, model and theory building enterprise that continually
extends, refines, and revises knowledge. It presents three
dimensions that will be combined to form each standard:

Dimension 1: Practices
The practices describe behaviors that scientists engage in as they investigate and build
models and theories about the natural world and the key set of engineering practices that
engineers use as they design and build models and systems.
1. Asking questions (for science) and defining problems (for engineering)
. Developing and using models
. Planning and carrying out investigations
. Analyzing and interpreting data
. Using mathematics and computational thinking
. Constructing explanations (for science) and designing solutions (for engineering)
. Engaging in argument from evidence
. Obtaining, evaluating, and communicating information

(o BN Be) NIV, I SIS I \O)

Dimension 2: Crosscutting Concepts

Crosscutting concepts have application across all domains of science. As such, they are
a way of linking the different domains of science. They include: Patterns, similarity, and
diversity; Cause and effect; Scale, proportion and quantity; Systems and system models;
Energy and matter; Structure and function; Stability and change. The Framework
emphasizes that these concepts need to be made explicit for students because they
provide an organizational schema for interrelating knowledge from various science
fields into a coherent and scientifically-based view of the world.

Dimension 3: Disciplinary Core Ideas
Disciplinary core ideas have the power to focus K—12 science curriculum, instruction
and assessments on the most important aspects of science.
Disciplinary core ideas are grouped in four domains:
* the physical sciences;
e the life sciences;
* the earth and space sciences; and
* engineering. technology and applications of science.

Read more about the three dimensions in the NRC Framework online here.

Adapted from: http://www.nextgenscience.org/three-dimensions
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DCI Code

— MS.WER_ Waves and Electromagnetic Radiation
ERJ Waves and Electromagnetic Radiation
/_ ho demonstrate understanding can:
MS-PS4-a. n an investigation to produce data that supports the simpl del for , including how the energy in a
ave the amplitude. (Clarification The simple model for waves describes waves in terms of wavelength, frequency, and
amplitude, and explains wi hen ther.] [Assessment Boundary: Electromagnetic waves are not included, only mechanical
waves.) Names of each
€ MS-PS4-b. Develop a model to represent i performance pcted, absorbed, or transmitted through various materials.
g [Clarification Statement: Various materials co tals, or Earth. Lack of a material, a vacuum (bell jar), is also included.] [Assessment Boundary:
o Qualitative application to light, sound and sei expectation
% MS-PS4-c. Analyze and inter rescribe the behavior of mechanical waves as they intersect.
o MS-PS4-d explanation using a wave model of light for why materials may look different depending on the
‘; C 10f the ial and the wavelength and amplitude of the light that shines on them. [Assessment Boundary:
= Qualitative, not quantitative. Restricted to the following wave properties: frequency, wavelength, and amplitude.)
[ MS-PS4-e. Use digital tools and mathematical concepts to compare two or more digital repr tati of inf ionto
] d PR £ = performance and cost for a given kind of communication
&mn An asterisk indicates an engineering sing, and interpreting a signal. Performance can be subjectively judged as clarity,
connection in a practice, core idea, or e progress of science and science has influenced advances in digital technology.
. the NRC document A Framework for K-12 Science Education:.
crosscutting concept _———
ry Core Ideas Crosscutting Concepts
Developing Using PS4.A: Wave Properties Structure and Function
Modeling in 6-8 builds on K-5 and progresses to developing, using, and revising . Ashrdemhasarwmpallsnwimaspedlk * Complex and microscopic structures and
, describe, test, and predict more abstract (MS-PS4-a) systems can be visualized, modeled,
. Asomdvmemedsameaun lhrwmmmmslmuned and used to ibe how their function
= Use and/or develop models to predict, desaribe, support explanations, (MS-PS4-b) depends on X R
and/uouleddautoumsm phenomena in natural or designed | . Geologists use seismic waves and their reflection at interfaces and relationd Names designate which of the
those representing inputs and outputs, and those at be«wmlayastoprobesmnusd«pmwm(nsmb) therefore cof tati
unobservable scales. (MS-PS4-b) = [From the 3-5 grade band endpoints) Waves can add or cancel structures/sy| Performance expectations
Planning and Carrying Out Investigations one another as they cross, depending on their relative nhse determine I i corporate this crosscutting
mmmwmwwmw“%? (e, reldﬂveposlllono'paﬂsu\dlrudsoﬂhemves), a),(MS-PS4-¢
P o o b = S ldide they emer by each other. (i The = Stuctwes d concept
koY v provide Ep desigr dmsslmumsaadelevdlsqmmlveawnmbem particular ful
=% Design an he on the fact that two different sounds can pass a location in
design: hat different directions without getting mixed up.) (MS-PS4-c)
tools are nef Names designate which of the b PS4.8: E Radiation
o h (Ms- = When light shines on an object, Illsreﬂecledabsmhador
erformance expectations use this transmitted through the object, depending on the object
g E=ta) Zract'ce P material and the frequency (color) of the ight. (MS-PS4-b),(MS- Connections to Nature of Science
i PS4-d)
8 . ﬂ\epammdlmuravelsmbeh-ndsslrdd\llns except | Sdence is a Human Endeavor
c surfaces between different transparent materials (e.g., air and = Advances in technology influence the
o waer, air and glass) where the light path bends. Lenses and progress of sdence and sdence has
=] influenced advances in technology. (MS-
S . Al : : bss, color, PS4-e)
= af Names designate which of the R
bl .
o = Pedormance e‘xpe-ct?tlf)ns B bes
= Use digital tools, concepts, and to test and m incorporate this disciplinary core
compare solutions to an design problem. (MS-PS4- psaq tion
) « Al idea
C and ves;
Constructing explanations and designing solutions in 6-8 builds on K-5 experiences to detect and interpret many =
" L sensed directly. Designers of such d
Wmmmdmmmmm. the signal and its interactions with matt|
principles, theories. = Many modern communication devices
= Construct an explanation from models or representations. (MS-PS4-d) as wave pulses) as a more reliable way
Iinformation. (MS-PS4-e)
Connections to Nature of Sdence ETS1.C:
* Once a suitable solution is determined, it is important to desaibe
Is Based on that solution, explain how it was developed, and describe the
= Sdence knowledge is based upon logical and conceptual connections features that make it successful. (MS-PS4-e)
between evidence and MS-PS4-a)
C‘onn«ﬂomm othorDCIs in this grm -level: MS-WC.b (MS-
- HS-MS-PS4-a (MS-PS4- MS-PS4-b (MS-PS4-a); HS-MS-PS4-c (MS-PS4-b); HS-MS-PS4-d (MS-PS4-b); HS-M}-PS4-e (MS-PS4-2);
HS-WER.f (MS- 954 -d),(MS-PS4-b); HS-WER.g (MS-PS4-d); HS-WER: y will be added in future draft releases.
Common Core State Standards Connections:
ELA [Lieracy~
b RST.6-8.1 Cite specific textual evidence to support analysis of science and technical texts. (MS-
X RST.6-8.3 Follow precisely a multistep procedure when camying out experiments, taking measure ¢ performing technical tasks. (MS-P54-3)
,_% WHST.6-8.4 Produce clear and coherent writing in which the development, organization, and style are ap) e to task, purpose, and audsence. (MS-PS4-c) (MS-PS4-d)
= WHST.6-8.9 Draw evidence from informational texts to support analyss, reflection, and research. (MS-PS4-d)
o SL.8.1 Engage effectively in a range of colfi8 (one-on-one, in groups, and teacher-led) with div rs on grade 6 topics, texts, and issues, building others’
= ideas and expressing their own cle:
8 SL.8.4 Present claims and fi in a focused, coherent manner with relevant evidence, so asoning, and well-chosen details; use appropnate eye cofact, adequate volume,
c and dear pronumciaton, (MSPSHC) (MPoh — -
s Mathematics - Italics indicate a potential \ Connections to the Nature of
o MP.4 Model with mathematics. (MS-54-a) . . .
6.EE Represent and analyze between depen| CONNection, rather than required Science concepts can be
prerequisite knowledge \ highlighted in either the

practices or crosscutting
concept foundation box
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Source: http://www .nextgenscience.org/how-to-read-the-standards
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